The gastro-intestinal colonization resistance to Escherichia coli was assessed in individual CBA/Rij, C3H/StZ and Swiss/Cpb:SE mice. Gastro-intestinal transit time was determined by feeding small steel balls and x-ray examination of sequentially collected faeces. No correlation was found between transit times measured on 3 subsequent days, nor between them and colonization resistance.
The colonization resistance (CR) of the gastrointestinal tract has practical consequences. Low-dose contamination with bacteria, yeasts or fungi that are potentially pathogenic for mice will not lead to the colonization of the tract of animals with a good CR. This is of particular importance for the maintenance of specified-pathogen-free (SPF) colonies. Infections originating from the gastro-intestinal tract depends on the 'contamination load' from the environment and on the CR. Consequently, if the CR can be assessed, the barrier precautions could be adjusted to it. For CR determination animals must be contaminated orally with known doses of potential pathogens (van der Waaij & Berghuis, 1974) . However, such contamination cannot be made inside an SPF unit. In searching for other methods of assessing CR the possibility of a correlation between it and the gastrointestinal transit time (TT) in individual mice was considered. A positive correlation would allow indirect determination of the Ck. The TT and CR were determined in 3 SPF mouse strains to investigate possible strain differences. The relationship between these 2 parameters was investigated.
Materials and methods

Animals
Male CBA/Rij, C3H/StZ(inbred) and Swiss/Cpb:SE (outbred) mice, aged 3-5 months, were obtained from an SPF colony. This colony was started with a colonization resistance factor (CRF) microflora (Wensinck & Ruseler-van Embden, 1971 ) which consisted entirely of anaerobic microorganisms. In the course of several years a number of aerobic bacterial species such as Pasteurella pneumotropica and Entero- bacteriaceae were isolated from this colony (Koopman & Janssen, 1974) .
Husbandry
All mice were housed in one room. The hygienic precautions were the same as described elsewhere (Koopman & Janssen, 1974) . They were supplied with irradiated (0· 75 Mrad) RMH-pellets (Hope Farms, Postbox 85, Woerden, the Netherlands), which were free from Enterobacteriaceae. The drinking water was tapwater acidified with hydrochloric acid (pH 2·8). The mice were placed in individual cages on wire grids inside a cross-flow cabinet to avoid contaminations from the environment. The horizontal air speed in the cabinet was 45 cm/s (van der Waaij & Andreas, 1971).
Colonization resistance CR was measured by determining the minimal oral dose of Escherichia coli which resulted in positive faecal cultures 3 and 5 days after intragastric inoculation. The animals were contaminated with increasing doses of E. coli, starting with a dose of 10 2 cells. When all animals were found positive (> 10 2 E. coli/g faeces) 3 and 5 days after contamination, they were grouped according to the doses which had resulted in positive cultures. When more than 1 mouse became positive after a certain dose, the sequential order of these animals was determined by the concentrations of E. coli in the faeces. Since only the CBA/Rij and C3H/StZ strains of mouse were free from E. coli before the experiment, a streptomycin resistant (SR) strain of E. coli was used for contamination. In this way it was possible to distinguish between contaminating and autochthonous E. coli. The faecal concentrations of the SR E. coli were determined by serial dilution of faecal material in nutrient broth (Difco Laboratories, PO Box !058A, Detroit, Michigan 48232, USA) and subinoculation on Levine EMB agar plates (Oxoid Ltd, Wade Road, Basingstoke, Hampshire RG240PW, England) as described earlier (Koopman, Janssen & van Druten, 1977) . Subinoculations of faecal suspensions from mice (Swiss/Cpb:SE) with autochthonous E. coli were made on agar plates with 1 mg/ml of streptomycin to permit only growth of the SR E. coli used for contamination.
Gastro-intestinal transit time
To determine TT, 10 steel balls of 0,5 mm diameter were given intragastrically at 1400 on 3 subsequent days. Each day, during the following 10 h, the faecal pellets of individual mice were collected every 30 min. The occurrence of the balls in the faeces was determined by x-ray photography.
The recovery time of a steel ball was defined as the time that elapsed from intragastric administration until the middle of the half hourly interval at which it was collected. The median recovery times of the 10 steel balls was taken as the rr. The experiment was done on 3 subsequent days, giving 3 TT values from which again a median was calculated, This final value was taken as the transit time T of an individual mouse. The characteristics of a group (strain) of mice was designated by the median, minimum and maximum T Koopman, Kennis & van Druten values. The TT was determined a week before (2 strains) and a week after (3 strains) the CRdetermination with SR E. coli (Table 2) .
Results
Colonization resistance
The 3 mouse strains were each found to have a different CR (Table 1) 
Gastro-intestinal transit time
No significant differences were found in TT among the 3 mouse strains (Table 2 ). In general no correlations existed between TT on 3 consecutive days in the same animal (Table 3) . 
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The transit time in hours of an individual mouse is the median of 3 successive days measurement, each of those being in turn the median recovery time of 10 steel balls. 
When determined
Relation between CR and IT sequences
No significant correlations existed between CR and TT (Table 4 ).
Discussion
In the present investigation no correlation was found between CR and TT values in 3 mouse strains maintained under SPF conditions. The CR found in SPF mouse strains differed between individual animals and between strains (Table 1) . This could be due to differences in the microflora. Although the mice were housed in the same animal room, the Swiss/Cpb:SE mice were already colonized by E. coli before the experiment started, while the CBA!Rij and C3H!StZ mice were not. This could explain the difference between the CR of Swiss/Cpb:SE mice and both other strains. From the results presented in Table 1 it can be concluded that Swiss/Cpb:SE mice have a relatively high CR, while their IT value was similar to that of CBA/Rij and C3H/StZ-mice. These results indicate that the TT of the gastro-intestinal tract as a whole is presumably only part of a complex defence mechanism manifested in the CR. In contrast, the TT of the small intestine has been found to correlate with
